
Spin Tune in the Single Resonance Model With Pairs of Snakes 
 
 

D. P. Barbera, R. Jaganathanb and M. Vogta 
a Deutsches Elektronen{Synchrotron, DESY, 22603 Hamburg, Germany. 

b The Institute of Mathematical Sciences, Chennai. Tamilnadu 600113, India. 
e-mail: mpybar@mail.desy.de, jagan@imsc.ernet.in 

 
 
 
The chief features of spin motion in at proton storage rings near resonance between spin motion and vertical 
betatron motion are, for well separated resonances, conveniently modeled with the rotating wave approximation 
whereby just one Fourier harmonic in the perturbation to the spin motion is considered. This is the “single resonance 
model”. If pairs of Siberian Snakes are then included to restrict the closed orbit spin tune to 1/2, theory and 
simulations show that so called “snake resonances” occur during acceleration at certain rational vertical orbital 
tunes. 
 
However, to discuss spin-orbit resonance one needs the amplitude dependent spin tune ν (Jy) where Jy is the vertical 
amplitude.  There are indications from a number of sources, that for irrational vertical tunes, the amplitude 
dependent spin tune is always exactly 1/2 independently of Jy. But it is well known on general theoretical grounds, 
and confirmed numerically, that for rational tunes the amplitude dependent spin tune may not exist.  We discuss the 
classification of snake resonances and the calculation of the spin tune in this model. In particular we present the 
analytical form that the model takes in the SODOM formalism [1,2]. 
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